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(54) Method and apparatus for selecting printer consumables 

(57) The present invention is a printing device (10) 
of the type having a replaceable consumable (22) for 
forming images (14) on print media (12). The printing 
device (10) includes a device (21) for determining a 
replacement condition for the replaceable consumable 
(22). Also included is a storage device (24) containing 
consumable image information. The printing device (10) 
forms an image (14) on print media (12) of the replace- 
able consumable (22) upon the occurrence of the 
replacement condition. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to printing devices of s 
the type which make use of a consumable for forming 
images on print media. More specifically, the present 
invention relates to a method and apparatus for select- 
ing a proper consumable for the printing device. 

Printing devices for forming images on print media 10 
such as ink jet printers or electrophotostatic printers, to 
name a few, frequently make use of a replaceable con- 
sumable. For the case of ink jet printers, the replaceable 
consumable contains an ink supply. This ink supply may 
be integral with the printhead in the case of a print car- is 
tridge or maybe a separate ink container in the case of 
an off-axis type ink supply. Electrophotostatic printers 
such as laser printers frequently make use of a replace- 
able consumable which is in the form of a toner car- 
tridge. When the supply of toner within the toner 20 
cartridge is exhausted the toner cartridge is replaced 
with a new toner cartridge which includes a new supply 
of toner. It is critical that this replaceable consumable, 
no matter what the form of the consumable, be replaced 
with a consumable that is properly selected for the par- 25 
ticular printer and properly suited for the particular appli- 
cation. For example, in the case of ink jet printers it is 
critical that the new ink consumable be compatible with 
the particular media used, compatible with the remain- 
ing ink in the printhead for the case of off-axis type ink 30 
supplies and properly suited for the particular applica- 
tion. The particular application can vary from office 
printing applications to outdoor sign applications which 
may require light fast and waterfast inks. Finally it is 
important that the consumable have the proper color for 35 
the particular application. 

The problem of selecting a proper consumable is 
compounded by the fact that the proper consumable 
must be selected from a number of consumables having 
similar configurations but the contents of each of the 40 
choices are different. For example, there may be more 
that a dozen different cartridges all of which appear to 
be suitable for a given ink jet printer. These cartridges 
each have different ink colors or have different ink for- 
mulations and chemistry for particular applications. 45 
Therefore, it may be difficult for the user to properly 
select a particular consumable from this array of 
choices. 

In addition, because many manufactures make use 
of similar color schemes or product configurations to so 
establish a family of products. Establishing a family of 
products makes it easy to determine the proper product 
family but may make it difficult to determine the particu- 
lar product within the product family because of the sim- 
ilarity in color and product configuration. 55 

Another problem that may be encountered when 
selecting consumables is that many consumables may 
be offered under more than one brand name. These 



brand names may be authorized or unauthorized by the 
manufacture of the printer. To select a proper consuma- 
ble one must know which brand names one is looking 
for in addition to identifying the particular consumable 
from the host of consumables sold under the particular 
brand name. 

Some printing devices make use of keying systems 
for preventing the insertion of incompatible consuma- 
bles to prevent damage to the printer or ensure output 
image quality. However, keying systems are useful for 
identifying incompatible consumables only after an 
attempt has been made to insert the consumable into 
the printing device. By this time, the user has already 
purchased the consumable and now must return the 
product. The user then is faced with the problem of 
again attempting to select the proper consumable. 

There is a present need for a technique for assisting 
the user to ensure that the proper consumable is 
selected. This technique should be effective and not 
add significantly to the cost of the printer. 

SUMMARY OF THE INVENTION 

The present invention is a printing device of the 
type having a replaceable consumable for forming 
images on print media. The printing device includes a 
device for determining a condition for printing the 
replaceable consumable. Also included is a storage 
device containing consumable image information. The 
printing device forms an image on print media of the 
replaceable consumable upon the occurrence of the 
condition for printing the replaceable consumable. 

In one preferred embodiment the condition for print- 
ing the replaceable consumable is when the consuma- 
ble is nearly empty. In one embodiment the storage 
device containing the consumable image information is 
associated with the printing device. Alternatively, the 
storage device containing the consumable image infor- 
mation is associated with the printing device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 depicts a printing device of the present inven- 
tion and an image of the replaceable consumable 
formed by the printing device for selecting a proper 
replacement consumable for the printing device. 

FIG 2 is a block diagram of a printing system that 
includes a printer which incorporates a preferred 
embodiment of the apparatus for selecting printer con- 
sumables of the present invention. 

FIG 3 depicts a preferred embodiment of the 
method of the present invention for selecting printer 
consumables. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG 1 depicts a printing device 10 of the present 
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invention of the type having a replaceable consumable 
for forming images on print media 12. Included in the 
preferred embodiment of the printing device 10 is a 
device for determining a condition for printing an image 
of the replaceable consumable. Upon the occurrence of 5 
the condition for printing an image of the replaceable 
consumable, the printing device 10 forms an image 14 
on the print media 12 of the replaceable consumable. 
The proper consumable can then be selected by using 
the image 14 of the replaceable consumable to visually 
identify or match the proper replaceable consumable 
from a plurality of replaceable consumables. 

The image 14 of the replaceable consumable is an 
image of the consumable as displayed in retail sale dis- 
plays. This image 14 of the replaceable consumable is 
therefore an image of the retail packaging, for the case 
of packaged consumables. For the case where the con- 
sumable is not packaged in retail displays the image 14 
of the replaceable consumable is an image of the 
replaceable consumable itself without packaging. In 
general, the image 14 of the replaceable consumable 
may include logo's 16 that are present on the packag e 
as well as text 18 which is included on the retail packag - 
ing for properly selecting the correct consumable . This 
text 18 may include appropriate part numbers, mode l 
numbers, color 19 or any other text or a graphic imqqe 
1 7 which allows one to properly identify the correct co n- 
sumable . This image 14 on print media 12 becomes a 
shopping list for one to purchase the proper replaceable 
consumable at an appropriate retail outlet. 

For example, the image 14 of the replaceable con- 
sumable shown in FIG 1 is a representation of the retail 
packaging for a 45A ink jet print cartridge having black 
ink for use in a Hewlett Packard Deskjet 850C printer 
10. Both the 45A inkjet print cartridge and Deskjet 850C 
are manufactured by the Hewlett-Packard Company, 
Palo Alto, California. The image 14 of the retail packag- 
ing shown in FIG 1 is not intended to be accurate or 
complete. For example, the image 14 of the retail pack- 
aging shown in FIG 1 is not a color image nor does this 
image include all the graphics, among other things, that 
are used in actual retail packaging for this cartridge. 
However, depending on the capabilities of the printer 10 
the image 14 of the replaceable consumable may be a 
color image and may include more detail of the actual 
packaging. Furthermore, the image 14 of the replacea- 
ble consumable may include more than one image, 
such as, an isometric view showing different sides of the 
replaceable consumable if the additional views aid in 
the selection of the correct consumable. 

FIG 2 depicts a block diagram of the printing device 
10 of the present invention which is linked to a host 
device 20. The host device 20 is configured for providing 
image information to the printing device 10 for forming 
images on print media 12. The printing device 10 of the 
present invention includes a replaceable consumable 
22 and a device 21 for identifying a condition for printing 
an image 14 of the replaceable consumable 22. If this 



condition is present the printing device of the present 
invention 10 prints the image 14 of the replaceable con- 
sumable 22 on print media 12 to aid in the selection of 
the replaceable consumable. FIG 2 is intended to be a 
simplified representation for illustrative purposes and is 
not intended to be a complete diagram of the actual 
printing device 10 or host device 20. 

In the preferred embodiment, the printing device 10 
of the present invention includes a replaceable consum- 
able 22 for forming images on print media 12 and a 
memory element 24 associated with the replaceable 
consumable 22. The replaceable consumable 22 in the 
case of ink jet printing is an ink cartridge or an off-axis 
ink supply. In the case of electrophotostatic printing the 
replaceable consumable 22 is a toner cartridge. The 
memory element 24 is a memory device that is associ- 
ated with the replaceable consumable 22 contains 
image information for the replaceable consumable 22. 
The memory element 24 is a non-volatile memory such 
as semiconductor memory such as read only memory 
(ROM), some form of programmable memory such as 
EPROM or a conventional non-volatile form of memory. 

The printing device 10 includes a device 21 for 
identifying a condition for printing an image 14 of the 
replaceable consumable 22 which includes a processor 
26 and a memory 28. The processor 26 is part of a 
microprocessor, programmable controller or custom 
hardware for identifying a condition for printing the 
replaceable consumable 22. In the preferred embodi- 
ment of the device 21, the processor 26 executes pro- 
grams and or instructions which are stored in memory 
28 for identifying a condition for printing the replaceable 
consumable 22. These conditions may include a condi- 
tion where the replaceable consumable 22 is exhausted 
or no longer is capable of reliably producing output 
images having the proper quality. Other conditions 
where an image of the replaceable consumable 22 may 
be printed is if an image 14 of the replaceable consum- 
able 22 is requested by the user. In this case the user 
requests the printing of the image 14 on print media 12 
to use as a shopping list to stock up on the replaceable 
consumable 22. In addition, the replaceable consuma- 
ble image 22 may be requested by the host 20. In this 
case instructions are provided by the host 20 to print the 
image 14 of the replaceable consumable 22. An exam- 
ple when the host 20 may request such an image is if 
the printer 1 0 is not capable of properly forming a partic- 
ular image with the present consumable 22. In this case 
the image 14 of the consumable that is printed is the 
consumable that is needed to properly form the particu- 
lar image requested. 

The printing device 10 also includes an input/output 
interface 30 and carriage control 32. The processor 26 
executes programs stored in memory 28 for controlling 
printer functions such as the I/O interface 30, carriage 
control 32 and monitoring the replaceable consumable 
22. The memory 28 in the preferred embodiment 
includes non-volatile memory such as ROM and a data 
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memory such as semiconductor Read Access Memory 
(RAM). The processor 26 executes programs out of 
memory 28 for controlling the printer 10. Image data is 
received by the host device 20 by the I/O interface 30 
and is either stored in memory 28 or is provided directly 5 
to the carriage control 32 for forming an image on print 
media 12. 

The host device 20 includes a processor 36, mem- 
ory 38, I/O interface 40, display device 42, and input 
device 44. The host device 20 represents a device for 10 
executing application programs out of memory 38 for 
creating image information. The host device 20 typically 
includes an input device 44 such as a keyboard, mouse 
or some other conventional form of input device. The 
display device 42 provides a means for displaying irrfor- 15 
mation such as information relating to applications pro- 
grams, operation of the host device 20, and operation of 
the printing device 10. 

The memory 38 typically includes a non-volatile 
memory such as ROM which is dedicated to program 20 
memory and some form of semiconductor memory such 
as RAM for data storage. In addition, the memory 38 
may include a mass storage memory such as a rotating 
magnetic storage memory or optical storage memory. 

The I/O interface 40 provides image information to 25 
the printer 10 in a predetermined manner. The I/O inter- 
face 40 is controlled by the processor 36 which operates 
under program control of programs stored in memory 
38. This interface program is sometimes referred to as a 
device driver which is stored in memory 38. The device 30 
driver controls the transfer of image information to the 
I/O interface 30 such that this image information is prop- 
erly transferred to the printer 10. In general, the device 
driver for the particular printer 10 must be preloaded 
into the host 20 before image information provided by 35 
the host 20 can be used by the printer 10 to form 
images. 

The device driver software controls the transfer of 
information between the host device 20 and the printer 
10. In addition, the device driver software converts 40 
image descriptions created by application programs to 
binary image information which is then used by the 
printer 10 to create images on print media 12. Because 
this binary image is dependent on how the particular 
printer 1 0 forms the image, the device driver software or 45 
program is usually specific to the particular printer 10. 

FIG 3 depicts the preferred method of the present 
invention for selecting the replaceable consumable 22. 
The method begins by checking for a condition for print- 
ing an image 14 of the replaceable consumable 22 as so 
represented by step 50. The conditions for printing the 
image 14 of the replaceable consumable 22 may 
include that the consumable level is low or empty the 
proper consumable 22 is not installed in the printer 10, 
or that the user has requested a printout of the consum- ss 
able image, to name a few. The detection of a consum- 
able low condition can be determined by the use of a 
transducer for sensing a level or amount of remaining 



consumable. Alternatively, some form of a use monitor 
such as drop counting, in the case of ink jet printing, can 
also be used to determine the consumable level. The 
use of the transducer in combination with the use moni- 
tor can also be used to determine the consumable level. 
It is important that the condition for printing the image 
14 of the replaceable consumable 22 be identified 
before the consumable 22 is empty so that the printer 
10 is capable of forming the image 14. 

If one of these conditions from step 50 is present as 
represented by step 52 then the method proceeds to a 
decision step as represented by step 54. A decision is 
made in step 54 whether to print the replaceable con- 
sumable image 14. This decision step is an optional 
step which is performed to prevent the printing of more 
than one image 14 of the replaceable consumable 22 or 
to prevent the printing of the image 14 if the user does 
not wish to have a image 14 of the replaceable consum- 
able 22 printed then the image 14 will not be printed. 
The user can be prompted using the display device 42 
on the host 20, a display device 42 associated with the 
printer 10 (not shown) or the use of a voice synthesizer 
on the printer 10. This decision step allows the user to 
override or cancel the printing of the image 14 of the 
replaceable consumable 22 for a case where the user 
already has this information thus preventing waste of 
consumables and print media. 

If an image 14 of the replaceable consumable 22 is 
to be printed a decision is then made whether a default 
image or an updated image should be printed, as repre- 
sented by step 56. Step 56 is an optional step which 
may be used if the packaging for the replaceable con- 
sumable changes over the lifetime of the product. If the 
packaging of the replaceable consumable 22 is 
changed then the consumable images can be updated 
to reflect the latest packaging. If the replaceable con- 
sumable image 14 that is stored as the default image is 
the most current or the packaging has not changed then 
the default image is printed as represented by step 58. 
However, if the default image is not current, an updated 
image is printed as represented by step 60. 

After an image is printed as represented by steps 
58 or 60 or a condition is not present for printing the 
replaceable consumable represented by step 52 or the 
replaceable consumable image is not to be printed then 
the method returns to the step of checking for a condi- 
tion for replacing the consumable 22 as represented by 
step 50. 

In one preferred embodiment a bit map image of 
the replaceable consumable 22 packaging is stored in 
the memory device 24 that is associated with the 
replaceable consumable 22. In this preferred embodi- 
ment, the memory device 24 is attached to the replace- 
able consumable 22 and becomes electrically 
connected to the printer 10 when the replaceable con- 
sumable 22 is installed into the printer 10. For this case, 
the image information from the memory 24 is used by 
the processor 26 to control the carriage 32 for forming 



4 



EP 0 832 749 A2 



the image 1 4 of the replaceable consumable 22. To min- 
imize to amount of memory required compression can 
be used to reduce the memory size required. 

In an alternative embodiment, the image informa- 
tion of the replaceable consumable 22 is stored in the s 
print driver software stored within memory 38 of the 
host device 20. This image information includes current 
package image information. In addition the image infor- 
mation may include separately stored images of impor- 
tant logo's to support blowups or enlargements of these 10 
images. The print driver software is installed in the host 
device 20 during the initial setup of the printer 10 and 
the host 20. A coding system is then used to compare a 
static image of the replaceable consumable 22 in the 
driver with a dynamic image information contained in 75 
memory 24 within the replaceable consumable 22 
which is installed in the printer 10. This coding system 
performs the method of step 56 of FIG 3 which is the 
determination if the replaceable consumable image 
information stored in the host device 20 represents the 20 
current consumable image information or whether the 
consumable packaging has been updated thus requir- 
ing that an updated image be printed as represented by 
step 60 in FIG 3. The coding system is preferably per- 
formed by processor 26. 25 

A preferred method for updating the image informa- 
tion of the replaceable consumable 22 to ensure that a 
current image 14 of the replaceable consumable 22 is 
printed is to store a series of drawing commands in the 
memory 24 associated with the replaceable consuma- 30 
ble 22. These drawing commands are then executed by 
the processor 26 to control the printer 10 to form the 
image 14 of the replaceable consumable 22 on print 
media 12. By storing command information in the mem- 
ory 24 instead of bitmap image information the memory 35 
requirements of memory 24 can be greatly reduced. 
These drawing commands are a series of steps or build- 
ing blocks for forming the image 14 of the replaceable 
consumable 22. Once each of these drawing com- 
mands or primitives are performed by the processor 26, 40 
the image 14 of the replaceable consumable 22 is 
formed. 

Another method for updating the image information 
for forming an image 14 of the replaceable consumable 
is for this image information to be loaded in the host 20 45 
or the printer 10 directly. The image information can be 
loaded by connecting to a predesignated storage site 
such as a server either on the internet containing an 
updated image or program information that can be 
loaded into the host 20 or printer 1 0. The loading of this so 
image information can be done manually or automati- 
cally. This updated image information ensures that the 
image 14 of the replaceable consumable 22 reflects the 
packaged replaceable consumable 22 presently availa- 
ble at purchasing locations such as retail stores. ss 

The present invention is a printing device 10 that is 
capable of identifying conditions for printing an image 
14 of the replaceable consumable 22 and then printing 



the image 1 4 of the consumable 22 on print media 1 4 so 
that the user can properly select the proper consumable 
for the printer 10. By printing the image 14 on print 
media 12 the user can visually compare consumables 
on display at a point of purchase display with the image 
14 on print media to ensure that the proper consumable 
is selected. By ensuring the proper consumable is 
selected the first time the user minimizes the number of 
trips necessary to replace the consumable as well as 
ensures that the consumable is compatible with the 
users particular application. In addition to printing an 
image 14 the present invention may also print a list of 
retail outlets where the replaceable consumable 22 may 
be purchased. 

Claims 

1. A printing device (10) of the type having a replace- 
able consumable (22) for forming images on print 
media (12), the printing device (10) comprising: 

a device (21) for determining a condition for 
printing an image of the replaceable consuma- 
ble; and 

a storage device (24) containing consumable 
image information wherein the printing device 
(10) forms an image (14) on print media (12) of 
the replaceable consumable (22) upon the 
occurrence of the condition for printing an 
image of the replaceable consumable (22). 

2. The printing device (10) of claim 1 wherein the stor- 
age device (24) is located on the replaceable con* 
sumable (22). 

3. The printing device (10) of claim 1 further including 
a host for providing image information to the print- 
ing device (10), the host containing consumable 
image information wherein the image (14) formed 
on print media (12) of the replaceable consumable 
(22) is based on image information provided by the 
host. 

4. The printing device (10) of claim 1 wherein the 
printing device (10) is an ink jet based printing 
device (10). 

5. The printing device (10) of claim 1 wherein the 
replacement condition is an empty condition for the 
replaceable consumable (22). 

6. A method for selecting consumables (22) for a print- 
ing device (10) of the type having a replaceable 
consumable (22) , the method comprising: 

detecting a condition for printing an image (14) 
of the replaceable consumable (22): and 
forming an image (14) on print media (12) of 
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the replaceable consumable if the replacement 
condition is present. 

7. The method for selecting consumables (22) of claim 

1 0 further including identifying the replaceable con- s 
sumable (22) based on the image (14) on print 
media (12). 

8. The method for selecting consumables (22) of claim 

10 further including loading the replaceable con- 10 
sumable information in one of the host (20) and the 
printing device (10). 

9. A printing device (10) for forming images (14) on 
print media (1 2), the printing device (1 0) capable of is 
receiving image information from a host (20) that is 
configured for use with the printing device (10), the 
printing device (10) of the type having a replaceable 
consumable (22) comprising: 

20 

a device (21) for determining a condition for 
printing an image (14) of the replaceable con- 
sumable (22); and 

a print control device (21) for receiving image 
information for forming the image (14) on print 25 
media (12) of the replaceable consumable (22) 
if the condition for printing an image (1 4) of the 
replaceable consumable (22) is present. 

10. The printing device (10) of claim 13 further includ- 30 
ing a storage device (24) associated with the print- 
ing device (10), the storage device (24) contains an 
image (14) of the replaceable consumable (22). 
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